This study assessed the influence of cultural changes (known as acculturation) on pathways of fear and anxiety in Endodontics. A purposive sampling technique identified patients of Saudi Arabian descent living in Australia and Saudi Arabia. Only patients with root canal fillings (or treatment planned for endodontic treatment) were included. Patients with intellectual disabilities, surgical root therapy, and aged under 20 were excluded. Consenting patients attending the dental clinics
Introduction
Dental fear and anxiety is a concern to both patient and dentist, with associated avoidance of general dental appointments ranging from 5.5% to 15.5% (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) . It is recognised that acquisition of fears and anxiety could differ between individuals (12, 14, 15) . The perception fears and anxiety of dental procedures have been associated with five main pathways; (i) direct classical conditioning, (ii) parental, (iii) informative, (iv) vicarious acquisition, and (v) verbal threat (14) . The direct classical conditioning pathway refers to patient fears originating from past painful treatment, and is based in early conditioning psychology research (2, 10, 14) . The parental pathway occurs when children see their parents being afraid of dental treatment, so learn to fear the dentist as a coping mechanism (14) . The informative pathway includes fear stimuli passed on through verbal transmission from friends or media (12, 14) while the vicarious pathway is the acquisition of fear through observation of the experience of people that may or may not be associated with the person (12, 14) . Finally, the verbal threat pathway occurs where carers or parents threaten children with dental appointments as a form of punishment (12, 14, 16) .
Patients may develop fears in one or more pathways at different times and due to different dental stimuli (e.g., suction, drill, or sounds and smells) (12, 14, 15) . Furthermore, pathways to fear and anxiety may be different for different ethnic groups (12) . Carter et al. found that of the Caucasian and Arab/African participants, 54.5% and 30.9%, respectively, reported that their fear was acquired through the conditioning pathway, indicating they were more affected by their own personal negative experiences with endodontic treatment than any other pathway (14) .
Culture is often considered a coherent pattern of shared beliefs and actions, specific to a group of people providing a life map for them in terms of social context. It defines normal behaviours, which are accepted in life, and also molds conscious and unconscious decisions (e.g. access to health care, fear, anxiety etc.). Australia consists of culturally diverse communities, and has been acknowledged worldwide as a multicultural nation (17) . When individuals move to a different country, and more importantly a different cultural area, both cultural and psychological changes occur (18) . It has been noted (18) that when an individual becomes part of another society they react to change in culture in one of three ways: (i) maintaining their original culture while interacting and engaging with their new culture; (ii) changing their cultural orientation completely by assimilation; or (iii) rejecting both via marginalisation (18) . Those who acculturate via integration are reported to do better psychologically, where individuals experience lower levels of mild depression and higher levels of psychological wellbeing, and sociocultural competence than those who did not acculturate with their respective environment (18) . Bhugra noted that racial and cultural identity might change when an individual acculturates via integration (19) .
In a multicultural society, it is important for dentists and other health practitioners to adopt management strategies that are individualised based on the origins of fear and anxiety (12, 14) . Limited data on dental fear and cultural changes (acculturation) makes management of patients with fear and anxiety difficult (4, 10, (12) (13) (14) 20) . Current literature indicates a significant variation in the perception of fear pathways amongst varying ethnic groups (17, 18, 21) . However, to our knowledge, no study to date has assessed if moving to, and living in, different countries and/or cultures have an effect on patients' pathways of dental fear. As such, dental professionals may not be adequately equipped to manage differences in perceptions of fear and anxiety amongst individuals from diverse immigrant communities.
As the psychology of acculturation and dental fear are both extensive and wide ranging in their own rights, this study aimed to assess if acculturation could affect perception of fear and anxiety in endodontics. To test this concept a sample population of first generation Saudi Arabians in Australia were purposively selected and analysed against a randomised cohort of Saudi Arabians residing in Saudi Arabia.
Method

Study groups
To study the effects of acculturation on the pathways of fear and anxiety, this study assessed Saudi Arabian participants living in Saudi Arabia, as well as first-generation Saudi Arabians living in Australia. This study was undertaken with the approval of the Ethics Committee, College of Dentistry, Dammam, Saudi Arabia and the Human Resources and Ethics Committee of Griffith University, Australia. It was open for a period of 12 months (commencing March 2013) in Australia, and for 3 months in Saudi Arabia, to all patients visiting their respective dental schools. All patients were either private or public, seeing students or qualified dentists. In Australia, the study was open to Australians with a Saudi Arabian background attending the dental clinics of the School of Dentistry, Griffith University, Queensland, Australia. Participants were interviewed about their ethnic background to allow researchers to match them to the cohort from Saudi Arabia, so the cohort was a purposive selection of non-consecutive patients.
Individuals who had grown up in Saudi Arabia and were currently living in Saudi Arabia were classified as native Saudi Arabians in this study, whereas participants who were of Saudi Arabian descent living in Australia as permanent residents, citizens or long term temporary residents were classified as first-generation Australians (16) .
Sampling technique
A purposive sample technique was chosen as it allowed for selection of participants based upon their ethnic background -an extreme case sample. Random sampling was not undertaken, as it was felt that sufficient statistical power might not be achieved, considering that only 2200 out of approximately 550 000 people in the Gold Coast region are recorded to be of Saudi Arabian ethnicity (0.39%) (16) . The researchers assumed that the patient profile at Griffith University would be similar to the census recording and the exclusion rate was estimated at 85%.
Study criteria
All participants at both locations were provided an information sheet and were asked to provide informed consent to participate in the study. For inclusion, the participants were directly asked if they had previously undergone root canal therapy or if they had planned to have a root canal. For all participants the surveys were filled out in their first appointment prior to treatment at the University. No surgical therapies (e.g. apicectomy) were included in this study. Only patients who could easily recall past endodontic experiences were included. Participants with cognitive impairment (e.g. trisomy 21, cerebral palsy) and under the age of 20 years were excluded. Participants were not assisted whilst completing the questionnaire, and for those that could not read the researcher read the questions to them.
Questionnaire layout
The survey utilised the "My Endodontic Fear Questionnaire" form developed by and was translated to Arabic by the Saudi Arabian research team (12) . Participants were asked to rate factors that may have caused their dental fear and anxiety on a three point Likert scale (Yes, No, and Neutral [No response]) in both the Arabic and English questionnaire. The conditioning, informative, parental, verbal threat, and vicarious pathways were analysed using the respective questions: "Have you experienced strong discomfort at the dental office in the past?" "Do you recall friends or relations having unpleasant experiences with root canal treatments?" "Do your parents have similar fears of root canal treatments?" "Have you ever been threatened to be taken to the dentist as a form of punishment?" "Do you think television and magazines have an effect on peoples' fear of the dentist?" Participants could strongly agree or disagree on more than one pathway they thought had an impact on their fear and anxiety.
Statistical analysis
All data were categorised and analysed using SPSS (V22.0). Data were categorised into the five pathways and was sorted by each de-identified individual into age, gender, place of birth, ethnicity, previous country of residence and current country of residence. Significance was set at P < 0.05. All data were presented using descriptive statistics and tested for normality. Chi Square tests were performed to determine significance of each pathway. Principal component analysis (factor analysis) was performed to explore possible relationships between various pathways.
Results
Saudi Arabia data
A total of 285 Saudi Arabian participants were consecutively recruited and were all living in Saudi Arabia. A total of 90% of participants reported using more than one pathway. Demographic details of these participants are presented in Table 1 . Many participants reported that more than one pathway was involved in the origin of their fear and anxiety. Chi-squares indicated significant differences in usage of the different pathways (Table 2) . Almost all participants (93.5%) indicated their endodontic fear was due to their parents threatening to take them to the dentist as a form of punishment (verbal threat pathway). The second most commonly utilised pathway (78.3%) was a result of hearing negative stories about the dentist from their parents (parental pathway). The third most common pathway was the conditioning pathway (76.0%) where patients reported that previous traumatic root canal or dental experiences were the cause of their anxiety/fear.
Australian data
A total of 594 patients' participated but only 39 first-generation Saudi Arabian expatriates living in Australia were identified and agreed to participate. A total of 90% of participants reported that their fear developed as a result of more than one pathway. Some participants utilised more than one pathway when reporting on the origins of their dental fear (Table 3) . Nearly all participants (94.9%) indicated that the origin of their dental fear/ anxiety was due to information from friends (vicarious pathway) or from their parents threatening to take them to the dentist as a form of punishment (94.9%, verbal threat pathway). The second most commonly utilised pathway (76.9%) was the conditioning pathway where patients reported a direct trauma from a root canal as the origin of their fear. The third most common pathways were the parental and informative pathways, where 30.8% of patients reported that the origin of their endodontic fear was due to hearing stories about previous traumatic root canal experiences from others. Chisquare tests indicated only the parental pathway was not significantly reported by the Australian group (Table 3) .
Factor analysis
Principal component analysis with Varimax (orthogonal) rotation with Kaiser normalisation indicated that two primary factors contributed to 96.8% variance in pathways of fear between the Australian and Saudi Arabian group. When loadings <0.4 were excluded, analysis yielded a two-factor solution (Table 4) . Factor one was a combination of three pathways; two were negative values, which included the vicarious (À0.933), parental (À0.933), and conditioning (0.710) pathways (Table 4 ). This factor was labelled the direct pathway, representing groups that did not utilise vicarious and parental, but did utilise the conditioning pathway. Factor two was a combination of two pathways, verbal threat (0.805) and informative (0.805). This factor was labelled the indirect pathway, where groups reported the verbal threat and informative pathways.
Discussion
Understanding patients' fears and anxiety is essential to providing consistent oral health care and helps reduce treatment avoidance. It is reported that the average avoidance rate of general dental appointments (due to fear) ranges from 5.5% to 15.5% (1, 11) . A recent study indicated a possible link of ethnicity with the origins of fear and anxiety pathways in endodontics (12) (13) (14) . The current study explored the possible reasons for dental fear and anxiety further by assessing the possible role of acculturation on the perception of dental fear and anxiety pathways. Both Australian and native Saudi Arabians within the age group 20-39 years reported conditioning as the primary perceived pathway (23.2% and 70.9%, respectively), while 69.2% Australian Saudi Arabians aged between 40 and 64 years perceived the influence of verbal threat and vicarious pathway equally. Past studies have indicated a correlation between age and the primary perceived pathway (22) (23) (24) (25) . Although some perceived dissimilarities between the age groups were noted in this study, it is important to note that further studies with larger numbers of participants are essential to show if these findings are true for other ethnic groups.
The two groups studied had reasonably similar gender distribution ( Table 1 ). The ratio of male to female was similar to the ratio reported in the 2011 Australian census, suggesting the study is reasonably representative of the population (16) .
Rachman and Lopatka have discussed the origin of fears (26) . The three traditional pathways of fear, 'Traumatic Conditioning', 'Vicarious and Observational Learning', and 'Informational Transmission', are consistent with the current study's pathway definitions, in which multiple pathways can together lead to the development of fear responses, and are summative rather than mutually exclusive (11, 26, 27, 28) . In the native Saudi Arabian group (Table 2) , 93.5% of participants perceived that their endodontic fear was related to threats of being taken to the dentist as a form of punishment (verbal threat pathway) ( Table 2) . It is, however, important to note that other pathways (Table 2) were also perceived to play a summative role in endodontic phobia within the Saudi Arabian population (14, 26) . Saudi Arabians living in Australia similarly utilised more than one pathway simultaneously (Table 2) . Thus, a single pathway is unlikely to Please note that sample size may not add up to 285 due to missing data in one more category. P = 0.05*, P = 0.01**, P = 0.001***, P = 0.0001****. The > symbol indicates a pathway is significant relative to an ethnicity. NS = not significant. exist as the sole factor contributing to the patient's perception of dental fear and anxiety. Beaton et al. (2013) reported that parents impact the dental fear of the child significantly when it comes to maintaining dental fear or anxiety as an adult (22) . Whereas the impact of the individuals peer group (vicarious pathway) is more important than parental fears when adolescents are concerned (22) . It may be reasonable to suggest that parental ideas, values and behaviours impact the individuals' opinions on dental fear and anxiety (22, 29) . The factor analysis (Table 4) supported this theory of summation of fears. The analysis appeared to integrate a combination of pathways to create an overall pathway: direct or indirect. The direct pathway component represented patients who utilise conditioning more than any other pathway associating endodontic fear with a traumatising experience whilst the indirect pathway component represented patients who use a combination of previous bad images and input by other people to shape their views of endodontic fear. This difference between factors could explain the distinction between the two groups as a result of acculturation. Previous studies have demonstrated that acculturation can play a role in redefining a person's perception and attitude towards the dentist (24, 25) . Language barrier also appears to affect some groups more than others (e.g. for Chinese more so than Pakistani) (24) . For the first generation Australian Saudi group, the language barrier may have influenced the pathways, allowing vicarious information from friends and media to influence their dental fears. Whether fear of being misunderstood can lead to avoidance of the dentist is an important question, but cannot be answered by this study. Over 75% of both groups of Saudi Arabians reported utilising the conditioning pathway. Whether this high percentage is due to negative experience associated with endodontic treatment, inherent anxiety with all dental procedures or that the patients had a generalised anxiety disorder, is not clear. Future studies should ideally control for anxiety disorders (e.g. generalised anxiety disorder), which may help determine if this preference to the conditioning pathway is specific to this study or can be related to dental fear or other disorders. reported that Australians were more inclined to use the conditioning pathway as the primary fear and anxiety pathway (14) while the first generation Australian Saudi Arabian group reported the second most common pathway as the conditioning pathway. This is in contrast to the native Saudi Arabian group, the data revealing the verbal threat pathway as a bigger influence on their dental fear (14) .
The study was limited to two ethnicities and thus cannot be generalised to wider populations. In addition, the power for the first generation Saudi Arabian group was moderately strong, but further research is suggested to ensure there was no selection bias.
Saudi Arabia offers free general dental care to its citizens and expatriate population (30) . In Australia, government-identified low socio-economic groups including children and patients with a pension card are provided general dental treatment (or with a small co-payment) (31). Despite these similarities, language barriers, financial constraints, communication constraints and cultural competency are extremely important not only in relation to patients maintaining regular dental visits, but also for the dentist in maintaining a professional approach to patient centred care. Despite limitations, the results suggest that acculturation may change individuals' perceptions of dental fear and anxiety. As suggested by Mullen et al. (2007) , qualitative interviews could help better understanding the complexity of the perception of fear and anxiety in endodontics following acculturation (24) .
Conclusion
This study has shown that acculturation could be a possible reason as to why perceptions of endodontic fear may change. This study, a pilot proof of concept study, has only assessed the pathways to fear and anxiety amongst first generation Australian Saudi Arabians, and cannot be generalised to other demographic populations. Furthermore, acculturation may result in the use of a combination of pathways rather than a single pathway. Whilst the verbal threat pathway was a major pathway for both groups, the vicarious pathway was an additional primary pathway for the first generation Australia Saudi Arabians. Further research is needed to identify if there is a difference between other larger immigrant ethnic groups and acculturation.
